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RECENT LEISURE PHYSICAL ACTIVITY LEVEL IS NOT ASSOCIATED
WITH INCREASED ODDS OF INCIDENT KNEE OSTEOARTHRITIS -
DATA FROM THE OSTEOARTHRITIS INITIATIVE
G.H. Lo y,z, T.E. McAlindon x, J. Driban x, L.L. Price x, N. Petersen y, C.K.
Kwoh k, A. Kriska k, M.E. Suarez-Almazor {. yBaylor Coll. of Med.,
Houston, TX, USA; zMichael E. DeBakey VA Med. Ctr., Houston, TX, USA;
x Tufts Med. Ctr., Boston, MA, USA; kUniv. of Pittsburgh, Pittsburgh, PA,
USA; {MD Anderson Cancer Ctr., Houston, TX, USA
Purpose: The CDC currently recommends that adults obtain regular
moderate or vigorous intensity aerobic activity based on data showingIncident Radiographic OA (KL  2) Unadjusted Adjusted1 Adjusted2
No Yes OR OR OR
Total weighted PASE Low 1920/1982 (96.9%) 62/1982 (3.1%) Ref Ref Ref
Middle 1974/2037 196.9%) 63/2037 (3.1%) 0.98 (0.69-1.41) 1.00(0.70-1.21) 1.04(0.72- 1.48)
High 1953/2019 (98.1%) 66/2019 (3.3%) 1.05(0.74-1.48) 1.05(0.74-1.50) 1.20(0.82- 1.74)
p for trend ¼ 0.80 p for trend ¼ 0.75 p for trend ¼ 0.36
Total LPA Low 2234/2311 (96.7%) 77/2311 (3.3%) Ref Ref Ref
Middle 1738/1787 (97.3%) 49/1787 (2.7%) 0.81(0.57-1.16) 0.87(0.61 - 1.25) 0.90(0,62- 1.29)
High 1900/1965 (96.7%) 65/1965 (3.3%) 0.99 (0 71-137) 1.08 (0.77-1.50) 1.18(0.84- 1.67)
p for trend ¼ 0.93 p for trend ¼ 0.62 p for trend ¼ 0.35
WLM LPA Low 2825/2319 (96.7%) 77/2319 (3.3%) Ref Ref Ref
Middle 2982/2426 (96.8%) 77/2426 (3.2%) 0.95(0.71- 1.30) 0.99(0.72 - 1.36) 1.01(0.73-1.39)
High 1640/1318 (97.2%) 37/1318 (2.8%) 0.84 (0.56-1.24) 0.87(0.59-1.30) 0.94(0.63- 1.40)
p for trend - 0.41 p For trend ¼ 0 60 p for trend ¼ 0.83
Vigorous /Weight training LPA Low 2519/2596 (97.0%) 77/2596 (3.0%) Ref Ref Ref
Middle 1424/1474 (96.6%) 60/1474 (3.4%) 1.14 (0.80-1.63) 1.22(0.85- 1.76) 1.23(0.85- 1.77)
High 1929/1993 (96.8%) 64/1993 (3.2%) 1.08 (0 77-1.50) 1.22(0.86- 1.71) 1.27(0.91-1.80)
p for trend ¼ 0.59 p for trend ¼ 0.21 p for trend ¼ 0.13
BMI LOW (15-25) 2007/2046 (98.1%) 39/2046 (1,9%) Ref
Middle (25-29) 1978/2046 (96.7%) 68/2046 (3.3%) 1.75(1.18 - 2.60)
High (29-50) 1880/1964 (95.7%) 84/1964 (4.3%) 2.27(1,55- 3.36)
p for Trend <0.0001
1 ¼ adjusted for BMI
2 ¼ adjusted for age, sex, and BMIimproved cardiovascular outcomes and all cause mortality. The short-
and long-term effects of these exercise recommendations on the risk of
knee osteoarthritis (OA) incidence are unclear. In this study, we aimed
to evaluate the short-term inﬂuence of physical activity on the inci-
dence of knee OA in the Osteoarthritis Initiative (OAI).
Methods:We performed a person-based longitudinal study using data
from the incidence cohort of the OAI, speciﬁcally focusing on those
without radiographic OA (ROA) of either knee at baseline. At the time
of OAI enrollment, participants were 45 to 79 years of age. Physical
activity was measured at OAI baseline, 12 months, 24 months, and 36
months using the Physical Activity Score in the Elderly (PASE), an
assessment of frequency and duration of multiple levels of physical
activity over the prior 7 days.We used the total weighted PASE score as
a measure of overall activity. PASE was also used to calculate time
spent performing light, moderate, and vigorous intensity leisure
physical activity (LPA), as well as weight training / endurance activities
and walking. We summed the time spent in these physical activities to
give a measure of total time performing LPA (Total LPA). We also
looked separately at vigorous LPA with weight training / endurance
(Vigorous/Weight Training LPA) and the sum of walking and light and
moderate intensity LPA (WLM LPA). PA semi-ﬂexed knee radiographs
were obtained at baseline, 12 months, 24 months, 36 months, and 48
months and were scored for Kellgren-Lawrence (KL) grade (0-4). ROA
was deﬁned as KL > 2. Body mass index (BMI) was measured at
baseline, 12 months, 24 months, and 36 months. We performed a time
varying analysis using GEE to adjust for correlations within person
observations over time where the predictor was LPA time at baseline,
month 12, 24, and 36 collectively tertiled. The outcome was incident
ROA in at least one knee 12 months after LPA assessments, at months
12, 24, 36, and 48 respectively. Each participant could contribute up to
4 observation periods. Once a participant developed incident ROA, he/
she was censored from the analysis. We repeated the analysesadjusting for BMI, a potential modiﬁable mediator; and then also for
age and sex. We also performed sensitivity analyses using varying
deﬁnitions of ROA, including KL > 1 and KL >3.
Results: 1931 participants were included in the analysis contributing
6571 observations. Baseline mean age was 59.2 (+9.1) years and mean
BMI was 27.2 (+4.5) kg/m2. Men, younger individuals, and people with
lower BMIs spent more time in total, vigorous, and WLMLPA. Physical
activity during the prior year, regardless of deﬁnition, was not asso-
ciated with incident ROA as deﬁned by KL > 2. (Table) Greater BMI
(Table) and female sex (not shown) did confer a greater risk for inci-
dent knee OA. The results were similar when using alternate deﬁni-
tions of ROA.Conclusions: Greater time spent in all LPA, associated with lower BMI,
was not associated with increased incident ROA in the following year.
Further studies evaluating speciﬁc physical activities are needed to
identify whether particular activities have differential effects on the
risk of incident knee OA. Our ﬁndings suggest that CDC recommen-
dations for physical activity are not likely to increase the risk for knee
OA.
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POPLITEAL CYST AND SUBGASTROCNEMIUS BURSA ARE ASSOCIATED
WITH KNEE SYMPTOMATIC AND STRUCTURAL ABNORMALITIES IN
OLDER ADULTS
Y. Cao y, G. Jones z, W. Han z, O.P. Stannus z, B. Antony z, C. Ding z. yRes.
Inst. of orthopedics, Shuguang Hosp. afﬁliated to shanghai Univ. of TCM,
shanghai, China; zMenzies research Inst., Hobart, Australia
Purpose: To investigate cross-sectional and longitudinal associations
between popliteal cyst, subgastrocnemius bursa and knee osteoarthritic
abnormalities in older adults.
Methods: A cross-sectional sample of 900 randomly-selected subjects
(mean 63 years, 48% female) was studied at baseline and 407 was fol-
lowed up 2.7 years later. Knee pain, stiffness and dysfunction were
assessed by self-administered Western Ontario McMaster Osteoar-
thritis Index (WOMAC) questionnaire. Radiographic knee osteophyte
and joint space narrowing (JSN) were recorded.T1- or T2-weighted fat
suppressed magnetic resonance imaging (MRI) was utilized to assess
popliteal cyst, subgastrocnemius bursa, cartilage defect and bone
marrow lesions (BMLs).
Results: After adjustments of age, sex, BMI, disease status and knee
radiographic features, both subgastrocnemius bursa and popliteal cyst
were signiﬁcantly associated with weight bearing knee pain, while total
Differences in cartilage thickness change (baseline to 12M) between prospective
KRs and non-KRs
TFTJ MFTC LFTC MT LT cMF cLF
All (24-60M)
P crude 0.027 0.23 0.007 0.025 0.003 0.70 0.053
P adjusted 0.002 0.18 0.0002 0.004 0.003 0.98 0.002
AUC 0.64 0.56 0.66 0.61 0.65 0.53 0.60
"Earlier" (24&36M)
P crude 0.09 0.34 0.047 0.018 0.0003 0.98 0.28
P adjusted 0.003 0.162 0.0003 0.0005 0.0002 0.72 0.021
AUC 0.69 0.60 0.68 0.71 0.74 0.53 0.54
"Later" (48&60M)
P crude 0.12 0.53 0.10 0.47 0.54 0.56 0.049
P adjusted 0.13 0.32 0.12 0.55 0.65 0.35 0.056
AUC 0.59 0.53 0.63 0.52 0.57 0.52 0.64
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stiffness and dysfunction. Furthermore, popliteal cyst and sub-
gastocnemius bursa were signiﬁcantly associated with cartilage defects
in all compartments, and with radiographic osteophyte and MRI-
detected BMLs in medial tibiofemoral compartment. Longitudinally,
both baseline popliteal cyst (OR¼2.67 and 3.82 for medial tibial and
medial femoral, respectively, p<0.01) and total score of sub-
gastrocnemius bursa and popliteal cyst(OR¼2.15 and 2.91 for medial
tibial and medial femoral, respectively, p<0.01) were positively asso-
ciated with an increase in medial tibiofemoral cartilage defect. Baseline
popliteal cyst was also positively associated with an increase in BML
score before and after adjustment.
Conclusions: Popliteal cyst and subgastrocnemius bursa are associated
with not only symptoms, but also radiographic and MRI-detected
abnormalities of knee OA, suggesting that these cystic lesions may play
a pathological role in OA.
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THE LONG-TERM EFFECTS OF SYSADOA TREATMENT ON KNEE
OSTEOARTHRITIS SYMPTOMS AND PROGRESSION OF STRUCTURAL
CHANGES: PARTICIPANTS FROM THE OSTEOARTHRITIS INITIATIVE
PROGRESSION COHORT
J. Martel-Pelletier y, C. Roubille y, J.-P. Raynauld y, F. Abram z, M.
Dorais x, P. Delorme y, J.-P. Pelletier y. yUniv. of Montreal Hosp. Res. Ctr.
(CRCHUM), Montreal, QC, Canada; z Imaging Res. & Dev., ArthroLab Inc.,
Montreal, QC, Canada; x StatSci. Inc., Notre-Dame de l'Île-Perrot, QC,
Canada
Purpose: This study aimed at exploring the effects of commonly used
medication for the treatment of knee osteoarthritis (OA) on the
progression of the disease over a period of 24 consecutive months.
Methods: Participants were from the Osteoarthritis Initiative progres-
sion cohort (http://www.oai.ucsf.edu/) (n¼1,390) who met the
following criteria: 24 consecutive months of follow-up with complete
medical history, knee X-rays and MRI of the most symptomatic knee
(greatest WOMAC pain) at 0, 12 and 24 months, and who had no total
knee replacement during the follow-up. Using these criteria, 600
participants were found eligible. The knee radiograph data for joint
space width (JSW) and narrowing (JSN) were analyzed (OAI database)
and cartilage volume was assessed using fully-automated quantitative
magnetic resonance imaging as published.
Results: Of the 600 participants, 300 received continuous treatment for
24 months with commonly used pharmacological agents for OA
(NSAIDs, analgesics, etc., starting at least 1 month before baseline) with
or without () an OA slow acting drug (SYSADOA), namely glucos-
amine/chondroitin sulfate (Glu/CS, starting at least 6 months before
baseline). The other 300 had no OA treatment but could have received
the Glu/CS. The groups were named as follows: treated (OA treatment
Glu/CS) and untreated (no OA treatment  Glu/CS). The two groups
were balanced with the exception of a greater number of males (55% vs.
40%, p¼0.002) and higher body mass index (315 vs. 294, p¼0001)
and WOMAC scores (p<0.0001), as well as smaller JSW (3.431.89 vs.
3.801.70, p¼0.013) and greater Kellgren-Lawrence grade (p¼0.006) in
the treated vs. untreated group at baseline. The global knee cartilage
volume was not signiﬁcantly different between the two groups
(12.853.31 vs. 13.263.35 mm3). In the untreated group, less JSN at 12
months (+0.020.6 vs. ‑0.120.47, p¼0.057) and less cartilage volume
loss at 24 months in the medial central condyle (‑2.36.2 vs. ‑3.15.9,
p¼0.061) and plateau (‑2.36.7 vs. ‑4.28.5; p¼0.043) was found in
those taking the SYSADOA Glu/CS (n¼90) compared to those who were
not (n¼210). In the treated group, those who took the SYSADOA Glu/CS
(n¼113) had lower WOMAC scores at baseline (pain: 5.23.3 vs.
7.44.4, p<0.0001; stiffness: 2.81.5 vs. 3.21.9, p¼0.0373; disability:
16.110.4 vs. 21.314.0, p¼0.0004) compared to those who did not.
However, no differences in the changes in WOMAC scores were found
between the two subgroups over time. Among those who had a JSW at
baseline greater than the median (n¼148), the participants who
received Glu/CS presented smaller JSN at 12 (0.090.53 vs. ‑0.130.47,
p¼0.020) and 24 months (0.020.50 vs. ‑0.170.59, p¼0.092) and
demonstrated a statistically signiﬁcant reduction in cartilage volume
loss at 24 months in both the medial condyle (p¼0.01) and medial
compartment (p¼0.05) compared to those who did not.
Conclusions: Participants who received OA treatment showed more
severe disease symptoms and structural changes, which tended to
progress more rapidly over time. In both analyzed groups, those whotook Glu/CS had less symptoms and structural damage at baseline and
signiﬁcantly less JSN and cartilage volume loss over 24 months than
those who did not. The protective effect of Glu/CS on disease symptoms
and structural changes found in this observational study supports
results from previous studies.
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CARTILAGE THICKNESS LOSS AND INCIDENCE OF KNEE
REPLACEMENT IN A SUBSAMPLE FROM THE OSTEOARTHRITIS
INITIATIVE - A PROSPECTIVE COHORT STUDY
W. Hitzl y, W. Wirth y, S. Maschek y, S. Cotofana y, M. Nevitt z, M. John x, C.
Ladel k, F. Eckstein y. for the OAI investigatorsy Paracelsus Med. Univ.,
Salzburg, Austria; zOAI Coordinating Ctr., UCSF, San Francisco, CA, USA;
xNovartis Pharma AG, Basel, Switzerland; kMerck KG, Darmstadt,
Germany
Purpose: In the absence of disease modifying OA therapy, knee
replacements (KR) are projected to increase to more than 3 million
annually in the US by 2030. Imaging biomarkers capable of predicting
relevant clinical endpoints with socioeconomic impact can be of
particular value for testing the efﬁcacy of disease modifying interven-
tions in clinical trials. The purpose of this prospective cohort study was
to explore whether baseline to 12M longitudinal changes in cartilage
thickness (MRI) differ between Osteoarthritis Initiative (OAI) partici-
pants who received a KR between 12 and 60M vs. those who did not
(non-KRs), and whether potential differences are greater for “earlier”
KRs (24-36M) than for “later” KRs (48-60M).
Methods: 532 right knees from the OAI cohort with deﬁnite radiographic
KOA (KLG2-4 central readings) were studied. Segmentation of weight-
bearing femorotibial cartilages was performed by 12 readers (Chondro-
metrics GmbH) with blinding to acquisition order, using baseline and
12M coronal FLASH water-excitation 3T images. Cartilage thickness
(ThCtAB) was determined in themedial (MFTC) and lateral compartment
(LFTC) and in tibial (MT/LT) and (weight-bearing) femoral cartilage (cMF/
cLF) plates, respectively. Unadjusted p-values (t-tests) and p-values
adjusted for age and baseline BMI and KLG (general linear model) were
used to identify differences in rates of cartilage thickness loss (baseline to
12M) between KR cases and non-cases, with sex and TKA status as ﬁxed
effects. Corresponding AUCs were computed using ROC analyses.
Results: Of the 532 participants (63% women, age 639y, BMI 304.8),
58% were KLG2 and 42% KLG3/4; 329 had medial>lateral JSN, 100 later-
al>medial, and 103medial¼lateral JSN. 7.5% (n¼40) received a femoroti-
bial KRwithin 4yrs; 18 at 24-36M (“earlier”), and a similarnumber (n¼22)
at 48-60M (“later”). One case with femoro-patellar KR was excluded. Of
the femorotibial KRs, 75%werewomen and 25% KLG2; KR cases displayed
amean KLG of 3.1 (33%with lateral involvement), whereas non-KR knees
were on average KLG 2.5 (19% lateral). KRs had thinner baseline femo-
rotibial cartilage(-15%; p¼2.0*E-6) than non-KRs, with differences similar
medially and laterally. Observed longitudinal cartilage thickness changes
between baseline and 12M were greater in KRs than in non-KRs in all
regions, differences reaching statistical signiﬁcance in the total femo-
rotibial joint, the lateral compartment, and in both tibiae (Table 1). The
lateral femur also showed signiﬁcant differences when adjusting for age,
BMI and KLG (Table 1). The discrimination between “earlier” KRs (24-
36M) vs. non KRswas stronger than that between “later” KRs (48M-60M)
vs. non KRs (Table 1).
